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SYDNEY TECHNICAL HIGH SCHOOL

Trial HSC Examing fion

2015

Time allowed: 120 minutes

General Instructions: Section 1 Multiple Choice
Questions 1-10

e Marks for each question are indicated 10 Marks

on the question. . .
e Approved calculators may be used Section I Questions 11-14
e All necessary working should be 60 Marks
. shown
e Full marks may not be awarded for
careless work or illegible writing
e Begin each question on a new page

e Write using black or blue pen

e All answers are to be in the writing
booklet provided

o A set of Standard Integrals is provided
at the rear of this Question Booklet,
and may be removed at any time.
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If f(x)=¢"? what is the inverse function f (x)?
A) =

®) fHx)=e"

(€) [ (x)=log, x-2

D) T (x)=log, x+2
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10.

After t minutes the temperature (7) of a bottle of water placed in a refrigerator is
givenby T=A+ Be" where A is the temperature inside the refrigerator
and B and k are constants.

A bottle of water with a temperature of 20°C is placed in a refrigerator with
temperature of 2°C. If 20 minutes later the temperature of the bottle of water
has decreased to 10°C then the value of kis?

1 9
A k=——log =
(A) FTT50 08
1 4
B f=——Ilog —
B) 0 geg
1 9
C k=—I1loe =
() 50 98
1 4

k=-—Ilog —
(D) 1085



Question 11 (15 Marks)  Start a fresh sheet of paper. Marks

(a) Solve the inequality 4-2x £2 2
_ x+5
sin{Zx
(b)  Find lim -——(—4—) 2
: x—90 2x

(c) Find, to the nearest degree, the acute angle between the lines:

x=2y+1=0 and y=5x-4 2
@ Differentiate  In (sin ™' 2x) 2

(e) Find the Cartesian equation of the parabola given x=¢—2 and y =3 -1. 1

(D i Prove that sin & sec @ =tan & 1

1l. Hence solve sin 8 sec 8 =+/3 . (0 <6 <27n) 1
(2)  Find the remainder when the polynomial P(x)=x’— 4x 4

is divided by x+3.

(h) Given that log; 7=m , find an expression for log ;21 ' 1
(i)  Differentiate the following, expressing your énswer as a single fraction: 2
2x° — dx
X



Question 12 (15 Marks)  Start a fresh sheet of paper. Marks

(a)

(®)

Use the process of mathematical induction to show that: 4
14349+ + 3" = -;—(3” - 1) for all positive integers n

The angle of elevation of the top of a tower (T) from a point A due East 3
of the tower is 60°. From a point B due South of A, the angle of elevation

of T is 15°. A and B are at the same elevation as the base of the tower.

If the distance AB = 1 km, find the height (h) of the tower to the nearest metre.

T

1 km
H)




(©)

Given the length OD is 4cm, OF is 5¢m, BC is 8cm, and BE is a tangent to the circle,
centre O. OD is perpendicular to the secant AC. Find the value of x, correct to 2 decimal

places.
(dy If a=sin"" (%) and f=sin (%) , find the value of sin (@+ B)

2

(e)  Using the substitution u = x —2, evaluate I; (——x—z—)—z- dx
-

End of Question 12



Question 13 (15 Marks)  Start a fresh sheet of paper.

(a)

(b)

(c)

(d)

(e)

Simplify 1+cos®x+cos*x+cos®x+ ....ooooonn. (0<x<g~)
@) Show that L@ty 2
dx x+1 (x=D+1)
j3 4dx
(11) Hence evaluate J2 (x —1)(x +1) (answer in exact form)

2

Let P(2ap, 2ap?) and Q(2aq, 2aq®) be points on the parabola y = ;— .

a
1. Find the equation of the chord PQ.
1. If PQ is a focal chord, find the relationship between p and g.
1. Show that the locus of the midpoint of PQ is a parabola.

Find the area under the curve yz; fromx=1tox=2.

A4 —x*

Write /3 cos X — sin x in the form 2 cos (x+ o)

where 0<a<g

End of Question 13

Marks



Quesﬁon 14 (15 Marks) Start a fresh sheet of paper. Marks

(@  The polynomial x* —4x® +5x ~1=0 has 3 roots. If the roots are ¢, B and .

i Find the value of o+ v i
ii..  Find the value of offy i
iii.  Find the equation of the polynomial with roots 2a, 2B and 2y. 2
(b) The two equal sides of an isosceles triangle are of length 6cm. If the angle 2

between them is increasing at the rate of 0-05 radians per second, find the rate

at which the area of the triangle is increasing when the angle between the equal

. . 7T .
sides is -6- radians.

(c) A particle moves so that its distance x centimetres from a fixed point O at time

f seconds is x = 8sin 3r.

1. Using the equation X = — n’ x , show that the particle is displaying
simple harmonic motion | 1
. What is the period of the motion? 1

1. Find the velocity of the particle when it first reaches 4 centimetres
to the right of the origin. 2

of .

" (i} State the domain of the inverse function £ {x).
PP I |
(i) Showthat f~'(x)= cog ( 3&)

(i) Hence find %f”l(x). 5

End of Examination



STANDARD INTEGRALS

I )
Jx"dx = x®™l pel x=0,ifn<0
e
1
~dx =hhx, x>0
x
ax I oy
e dx =—e®, a=(
1,
cosaxdx ~—~Eszna_x, @w=(
jsinaxdx =—Ecaswc, aw=G
3 1
secax dx =&-tanax, a=0
1
secax tanaxdx = secax, a={
)1 1 1 X
f = 5 dx =—antZ, a=0
a“+x a a
1 . _11
———dx =s5in™'~, a»0, —-a<x<g
f 2 2 a .
@ —x
w—l—dx =Inlx+ Iy - g2 x>a>0
N T5 3 = S '
Vxt—-ua
1 12 2
———— X =Inlx+~vx"+a”
Vxf+a

NOTE : Inx=log,x, x>0
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